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TOP MOUNTED TURBINE CASING ALIGNMENT TOOL 
WITH MULT I -AXIS MANEUVERABILITY 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates to turbine casing 

alignment and, more particularly, to an alignment tool 
and method that refines and simplifies turbine shell 
alignment and achieves additional degrees of freedom 
control in alignment . 

[0002] The annular gap between a turbine case and 

rotating blade airfoil tip in a turbine is called 
•clearance. 1 Leakage of pressurized gases through this 
gap reduces efficiency. On the other hand, if the rotor 
contacts the stator, the result could be catastrophic. 
It is important to have positive and minimal clearance 
for enhanced efficiency. Uniform clearance about the 
circumference of the rotor is needed in order to 
effectively minimize the clearance. If the rotor and 
casing are eccentric, the clearance varies along the 
circumference and is difficult to control. See Figure 1. 
In addition to making the casing and rotor concentric, 
they should also be aligned such that their axes are co- 
linear. See Figure 2. It would thus be desirable to 
devise a tool and simplified method that will achieve 
this function. 

[0003] Existing designs for this purpose typically lack 

multiple degrees of freedom to control both co-linearity 
and concentricity. As a consequence, 1 out-of -plane ' 
misalignment may occur resulting in the elliptical 
clearance shown in Figure 2 . 
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BRIEF DESCRIPTION OF THE INVENTION 

[0004] In an exemplary embodiment of the invention, a 

turbine casing alignment tool is provided with a first 
section securable to an outer shell of a turbine casing, 
and a second section securable to an inner shell of the 
turbine casing. The alignment tool facilitates 

adjustment of at least one of the inner shell and the 
outer shell relative to the other in multiple degrees of 
freedom to control both co-linearity and concentricity of 
the outer shell and the inner shell. 

[0005] In another exemplary embodiment of the 

invention, a turbine casing alignment tool is provided 
for aligning an inner shell and an outer shell of a 
turbine casing, where the turbine casing includes a top 
half and a bottom half connected via at least a pair of 
connecting bolts. The alignment tool includes a 

substantially flat plate extendible across both the inner 
shell and the outer shell of the turbine casing. A pair 
of openings are formed through the flat plate sized and 
positioned to receive the connecting bolts on the outer 
shell. A plurality of apertures are formed through the 
flat plate sized and positioned to receive threaded bolts 
therein and into existing openings in the inner shell. A 
pair of planar adjusting mechanisms are respectively 
engageable with the connecting bolts via the pair of 
openings . 

[0006] In still another exemplary embodiment of the 

invention, a method of aligning an inner shell and an 
outer shell of a turbine casing includes the steps of 
extending a substantially flat plate across both the 
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inner shell and the outer shell of the turbine casing; 
positioning the substantially flat plate over the 
connecting bolts on the outer shell via a pair of 
openings through the flat plate; positioning the 
substantially flat plate to receive threaded bolts via a 
plurality of apertures through the flat plate and into 
existing openings in the inner shell; and adjusting at 
least one of the inner shell and the outer shell relative 
to the other in multiple degrees of freedom to control 
both co-linearity and concentricity of the outer shell 
and the inner shell with a pair of planar adjusting 
mechanisms respectively engageable with the connecting 
bolts via the pair of openings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] FIGURE 1 illustrates an eccentric stator and 

rotor showing varying clearance around the circumference; 

[0008] FIGURE 2 illustrates an out-of-plane 

misalignment causing elliptical clearance; 

[0009] FIGURE 3 is a perspective view of an alignment 

tool ; 

[0010] FIGURE 4 is an assembly drawing illustrating the 

manner of securing the alignment tool to existing turbine 
casing components; and 

[0011] FIGURE 5 is a schematic illustration of the 

jacking mechanism. 
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DETAILED DESCRIPTION OF THE INVENTION 

[0012] With reference to FIGS. 3 and 4, a turbine 

casing alignment tool 10 includes a first section 12 
securable to an outer shell 13 of a turbine casing. A 
second section 14 of the tool 10 is securable to an inner 
shell 15 of the turbine casing. The turbine casing 
alignment tool 10 is generally formed of a flat plate of 
steel that is particularly shaped to extend across both 
the inner shell 15 and the outer shell 13 of the turbine 
casing. The flat plate is preferably machined from plate 
stock. Pads may be added for strength and stability. As 
described in more detail below, the alignment tool 10 
facilitates adjustment of at least one of the inner shell 
15 and the outer shell 13 relative to the other in 
multiple degrees of freedom to control both co- linearity 
and concentricity of the outer shell 13 and the inner 
shell 15. 

[0013] As is conventional, a turbine casing can be 

formed in two halves, wherein a top half is secured to a 
bottom half via at least a pair of connecting bolts 16. 
The turbine casing inner shell 15 conventionally includes 
a plurality of openings 18 therein for a similar purpose. 
Beyond the existence of the connecting bolts 16 and 
openings 18, the details of the turbine casing do not 
form part of the invention and will thus not be further 
described. Those of ordinary skill in the art will 
appreciate conventional constructions of known turbine 
casings . 



[0014] The first section 12 of the alignment tool 10 

includes a pair of openings 20 that are sized and 

4 



129153 



positioned to receive the connecting bolts 16 on the 
outer shell 13. The second section 14 includes a 
plurality of apertures 22 that are correspondingly sized 
and positioned to receive threaded bolts 2 4 therein and 
through the existing openings 18 in the inner shell 15. 
The threaded bolts 24 are preferably secured by nuts 23. 

[0015] A pair of planar adjusting mechanisms 2 5 are 

respectively engageable with the connecting bolts 16 via 
the pair of openings 20. Each planar adjusting mechanism 
25 includes at least one adjusting screw 26 respectively 
disposed in screw holes 2 8 extending into the openings 2 0 
along axes parallel to a plane of the alignment tool 10 
and perpendicular to axes of the openings 20. If 
necessary or desirable, the planar adjusting mechanisms 
25 may be slightly modified in order to ensure the 
desired multiple degrees of freedom in the alignment 
operation. As shown in FIG. 3, the planar adjusting 
mechanism 25 is formed on an eccentric portion of the 
first section 12 to facilitate the use of three adjusting 
screws 26. Alternatively or additionally, the modified 
planar adjusting mechanism 25' may include a stepped 
portion as shown for the same purpose. In use, by 
adjusting a position of the adjusting screws 26, the 
outer shell 13 can be shifted relative to the inner shell 
15 for in-plane alignment. 

[0016] The first section 12 also includes at least one, 

preferably two, jacking bolt and ball plate assembly 30. 

The jacking bolt and ball plate assembly 30 effects 

vertical alignment of the outer shell 13 relative to the 

inner shell 15 of the turbine casing. With reference to 

FIG. 5, the jacking bolts 32 are designed to lift the 
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weight of the inner shell 15 with minimal torque while 
allowing the inner shell 15 to slide in plane by 
introduction of friction-less roller plates 34 between 
the bolts 32 and the outer shell 13 face. 

[0017] A known alignment diagram or template is used to 

define the relative positions of the outer and inner 
shell 13, 15 of the turbine casing. After an adjustment 
using the turbine casing alignment tool 10 of the 
invention, a measurement can be made using the alignment 
template, and further adjustments can be made if 
necessary. 

[0018] With the structure of the turbine casing 

alignment tool, the overall cost of turbine manufacture 
can be reduced while reducing down time and costs for 
repairs. Additionally, the alignment tool provides added 
motion control during alignment. Moreover, since 

alignment is performed only on half of the inner turbine 
shell, the process requires moving only half the weight. 
Still further, half-shell alignment requires half the 
parts to be ready at the site, considerably reducing 
logistics and operating space requirements. 

[0019] While the invention has been described in 

connection with what is presently considered to be the 
most practical and preferred embodiments, it is to be 
understood that the invention is not to be limited to the 
disclosed embodiments, but on the contrary, is intended 
to cover various modifications and equivalent 
arrangements included within the spirit and scope of the 
appended claims. 
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